A novel pattern of follicular epithelium morphogenesis in higher dipterans.
In fly ovaries, the follicular epithelium surrounding germline cells diversifies into several morphologically distinct cell subpopulations. This complex process is crucial for the formation of a regionally complex eggshell and establishment of polarity of the future embryo. Morphogenetic changes accompanying patterning of the follicular epithelium have been best characterized in the model fly, Drosophila melanogaster. Here, we analyze follicular epithelium diversification in the ovaries of Tachypeza nubila, a brachyceran fly closely related to the group Cyclorrhapha, which also includes Drosophila. We provide morphological evidence that in Tachypeza, the diversification process differs from that described in the Drosophila model system in several important respects: (i) follicle cells differentiate into five subpopulations (versus eight in Drosophila); (ii) only one of these subpopulations (i.e. border cells) is migratory (versus four in Drosophila); (iii) the main body follicle cells form a uniform epithelium with no distinct border between follicle cells covering the nurse cell compartment and the oocyte; (iv) chorionic material is deposited not only on the surface of the oocyte but also on the nurse cells; (v) there is no centripetal migration of the follicle cells; (vi) the resulting eggshell is morphologically simple with no regional specializations except for the micropylar apparatus at the anterior pole of the oocyte. Our findings provide novel insights into the evolution of the follicle cell patterning and functioning in dipterans. A critical analysis of these processes in different dipteran groups strongly indicates that in Tachypeza, follicular epithelium diversification follows a distinct pattern, novel for higher dipterans.